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We will present our recent result on the construction of high order WENO finite volume
methods for the approximation of hyperbolic partial differential equations on Cartesian
grids. The simplest way to use WENO methods on multidimensional Cartesian grids
consists in applying a one-dimensional WENO scheme in each direction. This spatial
discretization is typically combined with a Runge-Kutta method in time. In the finite
difference context, such WENO methods lead to a high order accurate approximation.
In contrast to this, finite volume WENO methods based on a dimension-by-dimension
approach are only second order accurate for nonlinear problems, see [2].

The loss of accuracy can be avoided if high order quadrature rules are used for the flux
computation. This requires some form of a multidimensional reconstruction as described
in [5] for general grids or in [3] for Cartesian grids. However, such high order WENO finite
volume methods are computationally much more expensive than the simple dimension-
by-dimension approach.

Our modified dimension-by-dimension approach uses one-dimensional WENO reconstruc-
tion and requires only one flux computation per grid cell interface. The crucial step to
avoid the loss of accuracy is a transformation between point values and averaged values
of the physical quantities at several places of the algorithm. Such a transformation has
also been used in the recently proposed fourth order accurate finite volume method of
McCorquodale and Colella [4].

Several test computations, including Euler equations of gas dynamics and ideal magneto-
hydrodynamics will be discussed.
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